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5 Signal Plan 

This chapter will discuss all the design elements that are shown on a sign plan sheet, in order of 

the recommended process for designing a new traffic signal.    

There are many ways to build a traffic signal.  In this chapter, there is flexibility for some design 

elements based on the region electrical crew preferences.  It is critical to coordinate with the 

region electrical crew during the design phase to ensure maintenance concerns are addressed 

and documented.  To accomplish this, download the electrical crew preferences form from 

chapter 24 and follow the directions.  

5.1 Roadway Design  
The signal design work starts with the roadway base map and geometric design.  It is important 

to review the roadway geometric design and work with the roadway designer early on in the 

process, as fundamental roadway features such as the number of lanes, the lane use, 

horizontal/vertic al alignment, and the curb ramp locations all have a direct  impact  on how the 

signal will be built .    

If the scope of the project is minor, such as changing from protected only left turn phasing to 

protected/permitted phasing, there ÓÐÒÌÓàɯÞÖÕɀÛɯbe a roadway base map or survey data to work 

from.  In these cases, you will need to work from the most current as-built plan sheet.  Of 

course, field verification is essential when working only from an as -built drawing.  

5.1.1 Number of Lanes and Lane use 
The operational approval for the traffic signal will show the required number of lanes, lane use, 

and signal phasing.  The roadway design must match what is shown in the operational 

approval.  Any discrepancy between the roadway design and the operational approval  must be 

resolved, either by amending the operational approval (typically requires an additional 

engineering study) or by correcting the roadway design.  

5.1.2 Pedestrian Crosswalks Closures 
The operational approval for the traffic signal will indicate where the signalized pedestrian 

crossings are located and will identify any crosswalk closures. Crosswalk closures will normally 

be approved in a separate approval letter where the requirements for closure treatments will be 

specified. Closure treatments will normally be required in both visual and detectable formats. 

Sign OR 22-7 is the standard visual treatment for a crosswalk closure; this sign will nearly 

always be required at crosswalk closure at a signalized intersection. The crosswalk closure 

support shown in standard drawing TM240 is a typical treatment to meet the requirements for a 

detectable barrier/feature, but other treatments may be used such as a buffer strip or a railing.  

The detectable feature must convey that the crossing is closed to all users/pedestrians with 



Traffic-Roadway Section 

Traffic Signal Design Manual ð Signal Plan 

January 2023  Page 5-2  

varying abilities to comply with ADA . A detectable barrier/feature will nearly always be 

required when there is a sidewalk at a closed crosswalk. See the ODOT Traffic Manual for 

additiona l information on crosswalk closures.  

Crosswalk closure supports (TM240) and Ɂ"1.226 +*ɯ"+.2$#ɂɯÚÐÎÕÚ (OR22-7) used at 

signalized intersections are typical shown on the signal plan sheet, NOT on the signing plan 

sheet. Crosswalk closure supports are also required to be shown on the curb ramp detail sheet. 

Review of the curb ramp detail by the signal designer is needed to ensure quality designs and 

contract plans. Crosswalk closure supports are no longer included in the traffic  signal lump 

sum bid item; use bid item in specification 00902 (see chapter 19).   

It is likely that a project will also include crosswalk closure supports for unsignalized 

intersections.  These are typically shown on the signing plan sheet and will use the same 00902 

specification and bid item.  Coordinate with the sign designer to determine the EOR for the 

00902 specifications and ensure the bid item quantity is correct.  

5.1.3 Selecting & Locating Curb Ramps for Proper 

Crosswalk Alignment 
Each signalized crosswalk  shall: 

¶ Be marked with appropriate crosswalk pavement markings  as per the ODOT Traffic 

Line Manual . 

¶ Have a separate curb ramp at each end of the crosswalk if sidewalk is present .  If no 

sidewalk is present, (e.g. rural locations and interchange ramps), a level pedestrian pad 

outside the normal  roadway shoulder  in lieu of curb ramps should be used. If a 

×ÌËÌÚÛÙÐÈÕɯ×ÈËɯÖÜÛÚÐËÌɯÛÏÌɯÕÖÙÔÈÓɯÙÖÈËÞÈàɯÚÏÖÜÓËÌÙɯÐÚÕɀÛɯÍÌÈÚÐÉÓÌ, a level landing area 

within  the shoulder that will not be encroached by vehicles is acceptable. See section 

5.1.8, Figure 5-21 and Figure 5-22 for more information on verifying  the vehicle swept 

path does not encroach on the pedestrian access route.  

Note that an ADA curb ramp design exception is required when a single curb ramp is used 

for more than 1 crosswalk, a level area is not provided, or fails to meet the clear space 

dimensions. The signal designer or the roadway designer will need to prepare the design 

exception request  ɬ contact the roadway designer for assistance . While having separate curb 

ramps at the end of each crosswalk is the default standard because it provides  better 

Verify that all crosswalk closures (even existing closed crosswalks) have been approved by 

the state traffic-roadway engineer.  If there is no documented operational approval for 

the closure, either the crosswalk must be opened OR a request for closure will need to be 

submitted by region traffic.   

Follow the requirements stated in the crosswalk closure operational approval.  If these 

requirements are not met, the crosswalk closure will not pass ADA inspection. 
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information for a visually impaired p edestrian to line-up and navigate the crossing, there are 

situations where providing  this standard may result in  any or all of the following : 

¶ Crosswalk alignment that has extremely poor driver visibility  to pedestrians when 

making permissive right or left turns. See Figure 5-1 and Figure 5-2 for examples. 

This requires a solution  that will maximize  the available sight distance or mitigate 

the concern in an acceptable manner.    

¶ Extremely poor driver visibility  to other vehicles that requires the addition of NO 

TURN ON RED signs.  See Figure 5-3 for example. This requires further evaluation 

from region traffic t o determine if restricting right turns on red is acceptable . 

Overuse of NO TURN ON RED have a higher risk of being disregard ed and drivers 

may block the crosswalk to increase their  line of sight. Correction of this behavior 

requires regular enforcement, which is difficult to get with limited resources.    

¶ A significant reduction  in left/right turn storage . See Figure 5-4 for example. This 

requires further evaluation from region traffic t o determine if a decrease in storage 

length is acceptable. Inadequate storage lengths for turning movements  can result in 

an increased risk of rear-end, run-off the road, or sideswipe crashes due to spill back 

into through lanes .  

These situations tend to occur at intersections with small  radii and/or  where buildings or 

vegetation are close to the back of curb as it is very difficult to install two adjacent curb ramps 

on a small radius without pushing the crosswalk alignment s further away  from the intersection . 

In these situations, the sight lines and potential safety/operational  impacts (for all modes or 

travel)  must be evaluated to determine the best placement of curb ramp(s) and crosswalks. 

Solutions could inclu de using different ramp style s, closing crosswalk(s), and changing signal 

phasing/timing, but the best solution may be one single curb ramp on the radius. A design 

exception is still required, but should  be approved with  brief documentation of  the sight line 

issues or inadequate storage distance that result when  using two adjacent curb ramps on a small 

radius.  

Evaluate sight lines when revising any existing or adding any new curb ramps 

locations/crosswalk alignments.  

Intersections with tight radii and /or  buildings/vegetation close to the back of curb 

deserve additional attention and the best solution is likely one single curb ramp on the 

radius (design exception is required). 
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Figure 5-1 | Poor visibility to pedestrians (permissive right turn)  example  

 

Original ramp location s and 

crosswalk alignment (shown in 

red) provide  a better line of 

sight to pedestrians.    

Building at 

back-of-walk  

and small 

radius.   

Driver ɀÚɯline of 

sight blocked 

by building  

  

New ramp location s and resulting crosswalk 

alignment (shown in yellow ). This particular 

ramp location is not within an approaching 

ËÙÐÝÌÙɀÚɯÓÐÕÌɯÖÍɯÚÐÎÏÛɯ 
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Figure 5-2 | Poor visibility to  pedestrian (permissive left turn) example 
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particular ramp 
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Figure 5-3 | Poor visibility to vehicles (NO TURN ON RED signs) example  

 

Vegetation at back-of-

walk and small radius.   

#ÙÐÝÌÙɀÚɯÓÐÕÌɯÖÍɯÚÐÎÏÛɯ

blocked by trees 

  

New ramp locations and 

crosswalk alignment 

(shown in yellow ) ËÖÌÚÕɀÛɯ

provide the best line of 

sight to oncoming vehicles 

for  vehicles turning  right 

turn on red . 

Original ramp locations  and 

crosswalk alignment  (shown in 

red) provide s a better line of sight 

to oncoming vehicles for vehicles 

turning right turn on red.  
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Figure 5-4 | Significant reduction in turn lane storage example  

 

             

 

 

 

 

 

 

 

New ramp locations and crosswalk 

alignment  (shown in yellow) 

significantly reduce storage for left 

turns - especially if the existing storage 

length is already short (75 feet or less) 

or over capacity. 

Original ramp locations  and 

crosswalk alignment (shown in 

red) provide  approx. 25ɀɯÔÖÙÌɯ

storage for left turn .  

In addition, if the intersection is already large, the 

additional distance from the new vehicle stopping  

location to the signal heads may require supplemental 

signal heads (See section 5.2 for more info) 
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When locating curb ramps and crosswalks, consult the latest roadway standard drawings for 

current curb ramp configurations and discuss with the roadway designer.  The roadway 

designer is responsible for the curb ramp design, but the signal designer should be involved in 

the selection and placement of the curb ramps as the following signal design features are 

dependent on curb ramp type and placement: 

¶ Crosswalk alignment and stopping location for vehicles (affects line of sight, signal 

timing parameters, and detection system)   

¶ Location of signal poles 

¶ Location of pedestals 

¶ Location of pushbuttons  

Figure 5-5 shows the standard requirements of curb ramp installation.  

Figure 5-5 | Standard Curb Ramp Requirements for Signalized intersection 

 

There are three main objectives for proper crosswalk alignment:  

1. To maximize the visibility of the pedestrian and maintain a good line of sight between 

the pedestrian and the motorist. The way to accomplish this is to move the crosswalk as 

close to intersection as possible (as opposed to crosswalk located beyond the intersection 

radii) . Figure 5-6 illustrates this crosswalk placement.  This configuration  should be used 

if the signal timing plan can accommodate the longer crossing time without r esulting in 

unacceptable delay. 

NON Standard!  

Use of 1 curb ramp to serve 2 crosswalks as shown 

here requires an ADA curb ramp design exception. 
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2. To reduce the amount of exposure the pedestrian has in the intersection.  The way to 

accomplish this is to place the crosswalk perpendicular to the travel lanes that are 

crossed, resulting in the shortest path for the pedestrian and the most efficient signal 

timing.   Figure 5-7 illustrates crosswalks this crosswalk placement. Having the shortest 

path is a very important consideration when the traffic si gnal is interconnected to a rail 

crossing, as it may not be feasible or cost prohibitive to obtain extra seconds from the rail 

equipment to accommodate the pedestrian clear-out interval (PCOI).  However, this 

configuration does not really meet the fir st objective (especially for the side street right 

turning vehicles which will be able to pick up quite a bit of speed before the crosswalk ). 

3. To provide proper alignment for pedestrians with disabi lities the ability to align and 

orient themselves with the receiving curb ramp.  This is typically parallel to the 

vehicular traffic movement of the street crossing. Skewed intersections are move 

difficult for those with vision impairments to align and ori ent themselves to cross the 

street compared to 90 degree intersections.   

As Figure 5-6 and Figure 5-7 illustrate, the first  two objectives will often times be in conflict with 

each other and the benefits of having crosswalks pulled into the intersection will  need to be 

balanced with the path of the crosswalk.  Figure 5-8 is a good compromise if the pedestrian 

crosswalk timing has  a large impact on the effectiveness of the signal timing plan (typically in a 

highly congested corridor with system timing and a high frequency of pedestrian phase 

activations) and line of sight to the pedestrian can be maintained.  When possible, fixing the 

skew of the intersection is the preferred option to best address all three objectives (intersections 

intersecting at 90 degrees are ideal for many reasons).  Coordinate with region traffic 

concerning the needs of the pedestrian signal timing and the roadway designer for fixing or 

improving the intersection skew .   

Selection and placement of curb ramps shall be done with the assistance of the roadway 

designer to determine the curb ramp type that best addresses all ADA and geometric 

design issues, while still addressing the signal design needs. 
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Figure 5-6 | Crosswalk Example 1 

 

Figure 5-7 | Crosswalk Example 2 
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Figure 5-8 | Crosswalk Example 3 
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5.1.4 Signal Poles and Pedestals 
As per technical bulletin RD17-01(B), ADA sidewalk curb ramp detail ɬ minimum requirements  

in construction plans , roadway designers are required to show full detail of each curb ramp in 

the contract plans.  This includes showing the exact location and critical elevations for signal 

poles, pedestals, and pushbutt on locations.  See roadway standard details DET1720 and 

DET1721 for examples of curb ramp details.  The signal designer will need to work closely with 

the roadway designer during curb ramp design, following the guidance in section 5.4 to 

provide accurate pole and pedestal locations.  The signal plan sheets should reference the curb 

ramp detail plan sheets.           

5.1.5 Raised Median Islands and Crosswalk Alignment 
Raised median islands are recommended by the ODOT Highway Design Manual and  Oregon 

Highway Plan based on the highway classification ( e.g. statewide NHS routes) and to address 

certain safety, operational , and access concerns.  The type of end treatment for the median 

island at signalized intersections should be carefully considered as it directly impacts the design 

of the pedestrian equipment (pushbuttons and pedestrian indication requirements) and signal 

phasing (number of pedestrian phases and potential phase restrictions due to truck turning 

radii).   

Two -Phase Pedestrian Crossing 

If a two-phase pedestrian crossing is required (according to the operational approval)  the 

crosswalk configuration should be staggered with enough distance such that each phase of the 

pedestrian crossing is clearly defined.  The pedestrian indicat ions for the first phase of the 

crossing should not be visible to pedestrians using the second phase of the crossing (and vise-

versa).  See Figure 5-9 and Figure 5-10.  This eliminates the potential confusion of which signal 

indic ation pertains to which crossing and the pedestrian crossing on an incorrect indication .  

Louvers and programmed heads are not an option for pedestrian indications . Count down 

heads can eliminate the confusion associated with non-staggered two-phase crossings (if the 

time for each of the two-phases is the same), but non-staggered two-phase crossings should be 

avoided when possible.  Pushbuttons for each phase should also be separated and clearly 

indicate which crossing they apply to , preferably located on the same pedestal as the applicable 

pedestrian indication.  

https://www.oregon.gov/odot/Engineering/Doc_TechnicalGuidance/RD17-01b.pdf
https://www.oregon.gov/odot/Engineering/Doc_TechnicalGuidance/RD17-01b.pdf
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Figure 5-9 | Two-Phase Pedestrian Crossing (Staggered Crosswalk Alignment) Example 1 

 

  

Pedestrian pushbuttons 

and indications at all 

red circled locations 

 

Good separation of the 

two -phase crossing in 

both directions  

 

Pedestrian pushbuttons and 

indications for each phase (circled in 

red) are clearly defined 

 














































































































































































































































































































